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a gene containing structural genes coding two kinds of insecticidal proteins of Bacillus thuringiensis 
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T 3 4*«BLTl'«. liisa# 

htz>)th 270a*©R4Ba*<4£? nfc. 130KDa 4 

135*0aaa©»it lllilf 1 : lTft-pA. 

IV. ABBT4£$nAa4BQ®a4S# 
DCEI1.US7, A B B a » A «t 
JH109/p«CB I tt*'<bBTa4Be« WHUA. 10a 
®M«aV)4fflAX«a*»fflb. 3FU3IHSJL 
ta4aaaa«5iiinfc. as l ta. set. 

/' 3 l y 9 F 7 (Spoiopter a 11 tura ) 35 4 I' It * 

-f 3 (Boabl a aori ) ©4 •&»* « A H-F HlOEtt 
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TSn3¥l-104177(6) 


SALtz. HA 3 BIBlTfc-ttfca. JEtL 

/itdsesaaufc. abbuh 

A#JM09/pTBl< »BSIB62-181784) ABB 

.ffl |ft *. #JH109/pNC6 (ITCC 67487) it' b 4 ft 4 ft 81 

5 0 fcl30NDaHHgeft J:Cfl3SID»a*Ha*H 
t'fc. *-< 3c«c-*aa*2aio/r g*Ax« 
«cfcatA*#A. i3SN0ea*aai>'.fctfi30iiDa 
aSBSTlt. «•* lOE + lOEfc,fcl710Effll E 
®SE£*<B»«>ft/i:. ;®t8> jhio9/pic8i a 
**®130KO«. 135KDafiAfiA2aT tt. lOE^ 

6 EfflJEt*<!2»-aftfe. -A. * 4 

2 0 0 <r g « AX0PlCiSSLit«6. 130RDaR 
45BfcJ:tfl3SBDa:R*HaTtt, «-*10E4>10 
E*.k»10E«**l EfflJEttfBffl fcftfc. ZOt 
g, JH109/pKCBl tt**ffll30IIDa, USNOaHAS 
4S6TU, 10E$ 7 E®JEt*<l2» *ftfc. tt 
,t. *»«©*HaaM*.«cmo9/picB 1 «® 
•3 < SOABatt, AKfflWMAcWUrSliSa 
ssatj** c 

dTTP) ■4>37TT60^lfflSJSXfc. SJ6«. *8sC 
t£A>. 9 a a * 0 , 1 . • 7 x j — a-)}fj, 3.9J — 
*it#iltl'DNA{|«L. 10a £ ffli*B2SB 
*cS»tfc. ID6ft*:DNAiS*5»4C v i 
Sil l I|y* - (£*fi) l DN 

AHy-S-iy+a) (A*B) A«4O0 £& 
X} HB*5 0 £ 4»DATMff! 0. 16T. 1UI3I5 
BiLtz. <88, Cohea b ffl A26 (Proe. Natl. 
Acad Scl. USA. 69. 2110-2114)C £ A'. SKW 
4ABB-1II 109« (7rA'^>7tt) C»*|£» 
Lfc. msx*:7ye>0 7»tt®30i-*L 

7 o 7 HlfttC T H* L. Birnbola b ffl A ( 

Nucleic Acida Baa. ) J_, 1513- 1523) CffiA'. 
7531 K D NAiUBI/fc. 1 0| 8753 
SFDNAC, 3 3-ay 18MBB8 S ti lt 
OB*, 200 £OHl*hHlS» (Bit) ■t»T37t, 1 
^IBISfiSO. 7 tfo-x Lfc. 

tt 1. 6 KbfcJ;C7 6. 6 Nbffl 2 A® S a £ I Kfr4» 
“J753I K 4 iB tR L . Cft4ptBI-12t l,fc. 

£ t> K pTBI —12® S a £ I fflKH«5 0 £ C D N 


AB0I2 

I. 2«®B4Sa®0g!6a)ll75 3 1 K 
pTBicsoma 

3r>7l ; 7531 KpTBIS ©Ha 
K) 5 0 g ©130NDa®«*2aae-f *5ffl75 
3.5 KpTBI (»BBB862-I81784C£A' % /<553 
• 4 a. 9 yy 7 ■> 3 • 7 -1 If 7 < I PL No.7 (8 ( 
PERN BP-1150) ) C20iiv h 

©MBWA N d e I tfluU 2 OO 0 £ ©RlghSlS 
« (50oN M) 3, mm ( P H 7. 5 ) , 100.It NacK 
tOaN Hgclt, 1 .Hi? A*3 H b -0/) ®T37t 
1 l$IBIS)£ax 5ISSCHI85DPA0A • 7 
*7 -A- ( 1 : 1 ) iB«*#!ljU 19L, 10. 

OOOrp.T 555!Bli9'C.'Lfc. 38SSWl®I-37-y 

7 1 Kttt'DN A6S6L, lOpEfflBBSB* 
ICSSLt. B&ftfc D N A«* 5 0 £ ClOaa 
V h ffl ABBO N A #') / y-tf • 9 VJ -Kfr 

4 OB A.» 200 £ ffl* ') A 5-tfSB* CSO.N'J 7 

5 all Ngcls% 1 aN 2 - 7 A * 7 
H5/-A. 5O0MdATP, 50 0 M dSTP, 50 0 M 

A y -f y- •> » 7 + y I- A *40 0 £ , B * 0 £ 4 
flu A, 37XT 1 IBBISlSt, ABB-JN 109*C» 
»4£MLfc. »6ftfc3Ds-A.iflij0J:5i: 
75 3 1 K D N A4BSL-, 6. 6 Kb® S a £ 1 85 
fr®A«4i;j^n-yta«L, 407535 
K4 p7BISi Lte. 

3 5 y 7 2 : 135RDaaaae ; ?«i-t;Slb S a £ 

I * — h ') y *®ttS 

l<) 5 0 g ®135NDaffl«4ffiaae?»giH7 5 
3 5 KpBC6 (ATCC 67487) C103- v hOSlBH 

8 N f u I (/<•(*• y#tl) «»BA. 200 0 £ 
ffl N r u I SIS* I 50.lt ►*)!-- «SJ ( p H 7. 

5 ) . 50.N Nacl. 50.N NCI. 10aII NgCl. ) 

37 T 1 urasica, atatifiEomti f-s> $ a* 

#£.-a8Xffl7#P-3«*tkttlCJ:*). D N A 
*< 1 Z ££ftt&Ltz. §1 

g-7-Jg. 7 X J9 J-n'UKi 
littt'. D N A40IRL1O0 £ ®iScBJSffl*C.*i 
S L 5i. Cei5KLtffl8LftDNAil8 5 « 
£85 » £ fflMBHB S c a I 4 flu A. lOOpE 
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IP S c a I 5 IS a (10.11 Trii-BCI (pHILO! . 
20.HKC1 , Tax Hfelt , 7aX 2-NeOB) $T37t 1 

israsisa. ^^-ii/fflm. i 9j 

— . DNA4@iRL/« 10p£©8B 

JSB^KBSLA:. 

— 5 p g © 9 a - z. '/ 9 9 -P0CI8 

(7 r «'-* yrtt) cMt. Sii, I- ©SflBil 
g S m a 1 (gag) 2U 1*. S m a I glS« 
(IOiN MX/ e« ( p H 7. 5 ) . 20aH KC1 7.B 
Hfelt. 7aN 2-BoOB ] <t>T30t^ lBHIRBt, 
gt£ C li£ 1' D N Af @®L lOp £ ©iSSlS®* 
csai/ft, 10 p £ IP D N Aititc 5 3. - y HP 
7«-i'l*X7 7 ;-lr (SB8) 43BIX., *A 
7 r 9 --tfRiSa C 10aX MX-tR(pBt 
0) . lOOaN (Cl. ID N|S0. ) 4>T65t 1 BOR 
Eft, gtt®7*y-X/ - ?oo*fl/A«a*2 
0iTyfc». 1/ D N Aii 

at, iop £®«aa9AtcB«tys. ;: © <k -j 
CbTIHBLfcttl p g ® S C a I 5JK»^®r 
7 A i K P0C18£: jfecuis t fctt 1 p g ® 5. 0 Kb 

(075JS K p(0S8C« UlOa-i y (• ®Wffl» 
g S a £ I 37T 1 BRIRlStt. Rl£« 

{Sltitii->Pittas k©«Bj&7#o- 
xy*C*L, «Sliktt*fT-yfc. 
g*B? 7 7TT5. 0 Kb® D N AKH-C«a-r* 
KtfflOUU., yn'£M*tfc. JiC7i 

dna*i 7y-A'ttac* 
OBUU, lOp £ ffl»8JS!S*CSatfc. 

A » y ? 3 ; 897 5 X * KpTBKCSOtftB 
tbSp|®7‘7XlF pTBISClOA i » h ® 0) 
BBg S a £ 1 $flBA, lOOp £ ©BI*hRIS«4» 
T, 371: 1 K*l3RJSa. g&Cttl'. * no*X/ 

a • 7 */-p/jaa* i.xtj.9 /i' 
DN A*0«lOp £®«BBB*caatfc. » 
Oftftll# KDONASiCSiip M)7fl>* 
D*X77£-t (Saa) tha.. *X7 79 
—-tfHfiJB (Sit) «*T37t lRRBRJSt*. *& 
®7i7 -A ■ 7 a n AJI'XKgt 2 SlTyfeft. 

DNA«B«t. 10 p £ ©M 
BilSikcfiiU. cffli^cLTBSLfcl 


HR]¥1-104177 (7) 

© S m a 1 - N r u I D N AKfr* fid L. £$ 

lOp £ <5: t, DMAJiy-S«»y»,l (S0 
a) A«40p £&tfBjff5 p £«lraAT8t»t, 
16t T 1 BIHRfct A:. *©«, RB«5p£4 
*BHJ» 1091*3 7t:-T7MA (SBa) 
100 p £ i##0. r, ti. even 

(** a»l«ffi 2 a«®-( yroKiv-J-D-#? 

JMK IIPTO) O.OSalU-gaK 49j;CF50p 
l/£B77i;i«i y«ttl/7’oxTSI81S 
(i £ ©asBAcwt, logoi'jrn (? < 

73ft) . 5 g ©Kacl . 5 g ® 4 - 

XHBXHB1 (f'^73tt)*llBx, Sfc 
K12g ©S35«ftlAa(t tfcisife) C7U- H 
fc. mstfcr ytf •> V 7»tt® Ofi3 o *-* 
isat, T’pXl FDNA«9Sl.t. ftlpg 
©75X3 F O N A C 3 i i j I- ©MBWg S a 
XI *»*., 20p £ ©m«hRl6«i(JT37 , C, 11$ 
ISIRfiSt. 7#D-ABBiktt-C#ef tfc. •( 7 
5 - 1 DNAiLT5.0 Kb© S a £ I Bifr« <>-3 
75X3 K4SIRC, Ztli pK0S8 i Lfc, 10 p 

llIBKR^DNAOSpieMl/. X5»7 
2 T MB t fc 6 Kb S a £ I * - 1 5 •/ •>' 5 « l i 
to*. gftCffiK'J £7-«RlS41f ->fc. C©R 
109«CJg*Bttt. 77KM- 
7»tt3 oi-SSRLft. 8SC2K75X3 

FDNAtaaa. BBBU S a £ 1 W»*(t 

6 .6 Kb*J;tfS.0Kb©gmtJfei;S3n. s .-*a 

RL. 3 b CMHBf B a m H I ©W 0 C i. Q & 
6 Kb. 5. 0 Kb©««-«£ ti* 7 o - 7pTBKCS*» 
fc. :#75XSFI1, t«c7oi-?-irrnB 
9 — \ *-9 -igt-isoKOaaeae?* - i o 
-J V t tacr n t— # — irroB^ — 3 * — 9 i # 

t-. nsiDagaae^*- (• •;» 
^■e^>*7o-yT*3BC: i£l<ni2$nA:. 
d. ^BBtonasaofti 

i* 6nfc*fflBB»g.»iJH 109/pTBKC5*<4® 
tirtf5X • f-aiO 7775X • 7 4 W ■< I 

PL«®«iBe®ss- »m *s»«i© nc 
ttK(f-»te. *©«». 8975 A B KPTBKC5* 
109«Ttt. 55?B130KDat 135K0a 
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® 2 *©8494/< y K O<0t4 S ft*. Vn,i :® 
HSS'OKif 
%, AIBEJn 109/pTB8C5«i 
ejito 12J«© 13080a ft J: y 12J<0135HDa849 
aiin»4isuTt'fc. a-,T. *UBian*.tit 
JH 109/pTB8C5tt. /<? 7 * • *-»V V ¥'S ■/X 
■ 7 AVI 4 1 PLi»o2a®aABer** 
13080aftJ;yi358Da84 9a*!a4«fc < 01*44 

ID. *U0T;4®;Sft*:a49a©8BStt 
*MBfflM;U*JN l09/pTB8C5«i*'<i3?i6e< 1 
® 0 Cttt>849a« WSOfc. 
#*SDS-*'im«-r* Ky/HSiKBt 
4*ft«49e©'i>« < & t>90 

XJ'fiiiaTi-jt. 1 o ffl«3ft«*fc *> 

38Oa«©849B:0<4a3 ft/S. 1308Da£ 1358De 
©BG®Slfctt1:ITSifc. 

IV. *HBT£I9n«:fiAia©aASIt 
IICEK *IBHBMjU*JN 109/ 

pTBKcsttA'&BTaaaa^nHUA:. iog©»a 

ft i. Xf 6 E4 0 E®JEt:0<l2» &ftfc. *ft. 89 
#Ttt3 *>CiaW?fiffll*0<2Ee» btifz. Z 
®i», JN 109/pTBHC5«4*©1308Da. 13580a 
iO&ai!lt. 6Ei1>2E®5Et*'l!»iftfc. 
c: ® t a ®H0tt«j®4«®8*tt, I3080a84 
sa. 130KDaft J; y 1358D«ifi £ 84 $ B . 13580a 
84WB®l«C*80'-> te. IS,T. *»9JO* 
io9/pTBicstt®o< «B49a 
K.±B®HBSc»L+#C#»*BiBeT 

4 . SIB®f9««a« 

351 0 tt. ** 5 x • * a. >) yyyjfx • 7 ? 

¥74 IPLttorj* s K 0»I4>6# B-yftt/ 

/£ 1 30110a a 4 b a m a is (c ? ® a ss b 4s j; y « 

SK?i|ft'&Kt££ti«7 i/-MKfli SUTl'i. 

3» 2 a it > /< ?• 7 x • ? » v y y y y x • 7 ? 
¥ V 4 IPLflc© 44(8 D»»fr b 9 o - y(t L it 
135HDa84Wefl»ait£?©iB8E?«ft.fcy«S 
«?O0'6!§J£3ftfc7 4 

S3 a tt. 77 XI FpICB 1 013O8Da849 


!#l«l¥ 1-104177 (8) 
0tt4JHAISm«WfflL. C ftl® ID T MS 0 fc 
aiffiattffiiffSWT®a^-CjDAk:. erne 
a , let. /' x * y 3 I- •> c 

Spodopteralitnra ) % $ t' 14 0 4 3 ( Boabva 
aarl ) © 4 4 * * ft-P ft 6 Eft H L fc. ftfl 

ft. AX?/3f4C-3l'Ttt60BI, *OC 
onttt 3 BraW48-tfca, JEtLfctt4ft« 
iHSCfc. WiitTH, *B>0«8 »jU*JH 109 
/pTBI (4?CBB62- 181784) ft J; y *. 

l*JH 109/p8C6 (ATCC 67487) O' * ft-P ft 118 
c/ii3ono.a4Ba*;«*;yi3SKD«a4ffiB£fflv’ 
fc. 1> 4 3 CM t^lH4 5S50p giAIflfi 
l i35«o.a4Baftj; yi3o«D.a 
4B9l!tt. #* 10E4> 8 E4sJ:yi0E«t> 2 EE© 

JEtO‘IB» <iftfc. ;®iS, JN 109/pTBICStt 
di4®l30KDo. i3580aiS484 9atit. 10E4 
4 E®5EtO<B»«.ftfc. 1> 4 

jiisjAAts-a McHt. #aa49a 
S40</ s « AXE9«3C«SLftia4. 13080a84 
9a«Ayi35I0aa49aTtts »*6E42E 

a at £ ? *»£ y 13 5 k d a a 4 9 a it <s ? © is m sm 

«SK?9* *y Hf » 9 XfflTtt» 

9 I 2 ?©**®** lfl?5K?Dfc'J:y 

Hf v * x©-h©9t0lttMPBW*®ll*. -35 ftJ: 

y -10 it£*i35KDaoaga;ie?©*ioiH7-D 

=t-9 - • 3yt7fx-35 ««L -10 
S0ttShloe-0al*arnoK394* L tl> i . 

Ba : Baa HI. Pa! Pat I , 

Ba/ Da; Baa B I t Baa g I ®IS4®(£ 

Bc/th: Hin c 8 ilba_ ID ®<t © S 14 
EV223-4; Bl' ! 9 9 — P88223-4 
V18L; *9 9— pUC18 ©3 's 1> — ®# 

130IDa(5'); 13080a 0419186?®!'4ffl6!S- 
13080a; 13080a 8493114912? 

1308Da(3’) :13080a 84 9B 912?©3'4» »# 
10 93 

13080a(3’) tl3580a(5')©ECl4H7SV18L: 

*9 9— P0C18 ®')y * — ®#24 9 3 
210 93 

13580a(5‘) :13580a 84 9 B 412?® 5' 4M® # 
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135KDa ; I35KOa 8£ S 0 ffi& ifi£* 

13 5 K D a (3*); 135KD& 8£ £ 0 iB (r? © 3* *53 6B 5)* 
tac ; tac7* O 

rroB tera ina tor: 'J d? 7 — i* RNAiSfE-?-©^ — $ 
*-*- 

*** tf*©3***a. s'^raso# £*r. 

3M 0ti. 13OKDa0tf* & S J!£?£Ba.H I * 
-Mi v •>*£ Lt«tti7*7X 5 K pAHll©« 
& 43 <fc tM30KDa, l35K0a © 8 4 B 6 ifi & * £ E 1$ 
5 kpkcb r 

t' $ . 

pol I : ON/I ;K *j > -5 — -tr I , Nd : H<*e I . !■ : 

Baa IT I . Kjj : Kpn I , P_v : Pvu 0 . Pa. : Pa t I , 

tac : tac 7 o *■ — 9 — , rrnB ( T ) : l ) rff 7 - 

J* RNAififc? ©*- 5 *-*-£ 

eaen^. aa®, *k » t os^n-tn-rn 

tacrot-^-, 

#7-A RNAiafe?-^- 5 

*IflfflJH109/pKCB l 


?f (53^1-104177 (9) 

fcI30KDafc<fc CM35KDa8£ffi0 © SOSj£ ') 7 ? V JU 
7 5 K fr* 'HI Si tfc 46 ^ — 7 © ■? 7 *> h> — 9 —X 

+ * 

JBG0tt* 130KDa. l3SK0a © «£ g 0 ift fc * £ 
ffi«$C&9l1-4fc©©r5X$ KpTBKC5©«|Jft$ 
tf;L Tt'S. 

p o H : DNAjK'J > 7 -t* I, 

B m : Bam H I , K p : Kpn I , 

N d : Ndt K Nr: N r u I . 

S a : S a I I , Sc: Sea I * 

S m : S m a I „ 

N r / S m : N r u I £ S m a I © & & gfi f£ 

S c/S m : Sea I £ S m a I ©&£&& 

0&ffi*K K? hffl 

t.c/Qt-^-s a£2 0if * J: V # 

mTStt. *I*®JN 109/pTBKC5HcTE)l$£& 

$ nfcl30KDafc <fctf l35KDaa*20© S D S # ') 

7 ;')/l/7 5 Ky/^tJSlMt*6^^-^©T , 7*> h 
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